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(57) Abstract 



Glass-fibre reinforced plastic tank, for example for liquid petroleum gas under high pressure, compressed air for air brakes 
or for storage of acetylene. The tank is composed of two halves (10, 12), the open ends of which are conically bevelled to form a 
male end (20) and a female end (22), which are joined to each other by an adhesive. The reinforcement in the outer and inner lay- 
ers of the halves contains essentially longitudinal glass-fibre strands and the intermediate layer contains essentially transverse 
glass-fibre strands. In the half with the male end (20), the longitudinal glass-fibre strands in the inner layer (35) are densely locat- 
ed adjacent to each other, while the longitudinal glass-fibre strands in the outer layer lie in separate groups (30) of densely ar- 
ranged glass-fibre strands with the predetermined spacing between the groups to form channel-shaped spaces (31). In the half 
with the female end (22), the order is reverse. In order to store acetylene, a pre-f abricated absorbent body of porous material is 
enclosed in the tank when the tank halves are glued together. 
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1 

Glass-Fibre-Reinf orced Plastic Container, Method and Appa - 
ratus for Manufacturing such Container s 

The present invention relates to a glass fibre reinforced 
plastic tank for liquified petroleum gas, compressed air 
or acetylene gas, for example, of the type disclosed in 
the preambles to Claims 1 and 3, a method of manu- 
5 f acturing such tanks according to Claim 8 and an appara- 
tus according to Claim 10. Other reinforcing strands than 
glass fibre strands can also be used. 

Swedish patent application 9001841-7 describes a glass 
10 fibre reinforced tank of the type in question which has 
in the conical joint between the two container halves, a 
special arrangement of the joint surfaces to enable the 
tank to withstand relatively high pressures, up to about 
100 bar, for example. 

15 

The two tank halves in the known tank have outer, inner 
and intermediate layers, comprising densely laid fibre 
glass strands, which prior to casting of the tank form a 
separate reinforcing body which is laid in the mould. 
20 These glass fibre strands have, prior to manufacture of 
the reinforcing body, been included in strip-shaped 
collections of glass fibres or roving. 

During casting, however, the densely laid reinforcing 
25 strands provide relative large flow resistance to the 

plastic and thus require a relatively high pressure for 
injection into the mould. It is of course desirable to be 
able to fill the mould with as many glass fibre strands 
as possible in order to obtain the corresponding high 
30 strength in the tank, but up to now it has not been 
possible to achieve a greater degree of filling than 
about 30% by weight glass fibre strands. The injection 
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pressure is limited by the fact that if the pressure is 
too high, the reinforcing body will be axially 
compres sed • 

5 One purpose of the present invention is therefore to 

provide a glass fibre reinforced tank with a substantial- 
ly increased amount of glass fibre strands than 30% by 
weight in the reinforcing body. 

10 This is achieved with a tank which, according to the 

invention, has the characterizing features disclosed in 
Claim 1. The tank is manufactured with channel forming 
spaces between the groups of glass fibre strands in the 
outer layer of the male part and in the i nne r layer of 

15 the female part* These channels form during casting flow 
channels for the plastic material, so that it can be 
spread readily out from the channels and thus facilitate 
dispersion of the plastic material to the various por- 
tions of the reinforcing body. Ho appreciable increase in 

20 pressure is necessary to inject the plastic into the 

mould, while increasing the amount of glass fibre without 
any problems to about 60% by weight, which provides a 
corresponding increase in the strength of the tank. With 
the small cone angle in question for the conical bevel 

25 portions of the ends of the tank halves, i.e. 2-10*, 
there will be a correspondingly long overlap of the 
densely and thickly laid glass fibres in the outer layer 
of the female part and in the inner layer of the male 
part, while retaining the strength of the joint. As a 

30 whole, the t*^v will be somewhat weakened by the channel 
spaces in the outer layer of the male portion and in the 
inner layer of the female portion, but this weakening is 
marginal relative to the appreciably increased strength 
due to the possibility of increased filling with glass 

35 fibres. 
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However, the invention also is intended to make it 
possible to use the tank for acetylene gas. Previously 
known tanks have consisted of two metal halves welded 
together. A porous paste has been pressed through the 
5 connection opening of the tank and thereafter been 
sintered by heating the tank. This method cannot of 
course be used for a plastic tank, since the filler paste 
pressed into the tank cannot be sintered by heating. 
Conventionally, a known acetylene tank or ackumulator is 

10 filled with a porous filler, also called "AGA paste", 

which according to a known recipe consists of charcoal, 
diatomaceous earth, asbestos and cement. The paste is 
introduced into the tank in a wet state, and the tank is 
then dried in a kiln. When the water vapour thus leaves 

15 the paste, it becomes particularly porous, the pores 

assuming about 80% of the entire volume of the tank. The 
tank is filled with acetone which is absorbed by the 
porous material. Acetone is a liquid which is capable of 
dissolving large amounts of acetylene and this dissolving 

20 capability increases with increased pressure, and thus it 
is possible in a solution gas tank to store acetylene in 
liquid state at reasonable pressure. When the gas is 
taken out of a filled solution gas tank, the liquid level 
drops and there will be a free gas volume in the upper 

25 portion of the vertically standing tank. If there should 
be cause for an explosion in this gas quantity, it will 
however be prevented by the porous material, since an 
explosion cannot be propagated in the very small channels 
contained in this material. The material fills 

30 essentially the entire volume of the tank but shrinks 
somewhat during drying or sintering, and therefore it 
cannot completely fill the tank, and this is a dis- 
advantage in view of the risk of explosion. Since the 
water vapour during drying can only escape through the 

35 tank opening, this drying operation takes quite a long 
time. A drying period of a week or more is not uncommon. 
The manufacture of acetylene tanks according to known 
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technology is thus quite complicated , time-consuming and 
thus costly. 

An additional purpose of the invention is therefore to 
5 provide a plastic tank, containing a sintered porous 

filler body, which can then absorb acetone and acetylene 
gas. 

This is achieved by a tank as disclosed in Claims 3-7. 
10 The solution of the problem in question is thus extremely 
simple according to the invention, since it presents no 
particular difficulty to prefabricate a sintered filler ; 
body which fits exactly into the halves of the plastic 
tank as they are assembled. 

15 

By suitably adapting the moulds for the plastic halves, a 
filler body with exactly calculated outer dimensions can 
be prefabricated. The body can then be inserted with 
perfect fit into the two tank halves, which are then 
20 glued together to form a finished tank. The mould for the 
filler body can be made separably or provided with 
evacuation channels, so that the filler body for drying 
in a heat chamber can be removed in its entirety from the 
mould. 

25 

Alternatively, water vapour from the filler body paste 
can be diverted through specially designed evacuation 
c hamb ers - Thus the remaining moisture can be purged in 
the form of steam at a fraction of the time required by 
30 the conventional method. The total outer surface of the 
filler body can be exposed, for example, to a stream of 
hot air or be further treated in the heat chamber after 
the filler body has been removed from the form. 

35 One precondition for being able to manufacture the filler 
body separately and being able to insert it in its 
finished state into the plastic tank is that the tank be 
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made in two halves according to the invention, which fit 
exactly over the filler body and thus can be joined, in 
closing the filler body, and then be glued together. If 
the tank should be made in a conventional manner in 
5 metal, it would be necessary to weld the two halves 

together. Welding involves, however, very high tempera- 
tures at the weld, thus damaging the portion of the 
filler body located adjacent the weld, thus creating 
cavities which could increase the risk of explosion. By 

10 enclosing the filler or absorption body in a plastic tank 
consisting of two fibre reinforced halves, the joining of 
the halves can be carried out at room temperature or 
slightly thereabove (about 50 °C) by gluing without 
affecting the degree of filling of the filler body in the 

15 tank. 

Since the filler body shrinks somewhat during drying and 
sintering, it is advisable to start with the shape of the 
finished filler body and make the mould for the halves of 
20 the plastic tank from the shape of the filler body, thus 
assuring exact fit of the filler body in the inside of 
the plastic tank. 

An additional purpose of the invention is to provide a 
25 method for manufacturing the reinforcing bodies included 
in the tank halves and a simple apparatus for carrying 
out the method. This is achieved by a method and an 
apparatus according to the invention which have the 
characterizing features disclosed in Claims 8*10. 

30 

Suitable embodiments of the tank according to the in- 
vention are shown as examples in the accompanying 
schematic drawings, and will be elucidated below in the 
following description. Also described below is a method 
35 according to the invention of manufacturing the tank and 
one embodiment of an apparatus for manufacturing the 
reinforcing glass fibre bodies included in the tank. 
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Pig, 1 is a side view of the container consisting of two 
cylindrical halves. Each half is made in one piece and 
has a bottom. 



5 Fig. 2 shows in a larger scale a section along the line 
2-2 in Fig. 1, leaving out the fibre-glass reinforcement. 

Fig. 3 is an enlarged view in longitudinal section of the 
end portion included in the joint of the female part in 
10 Fig. 2. 

Fig. 4 is a cross-section along the line 4-4 in I .,. 3, . 
showing the reinforcing body laid between the inner and 
outer portions of the mould. 

15 

Fig. 5 is a large scale detailed view in longitudi n a l 
section of the end portion of the male part. 

Fig. 6 is a cross-section along the line 6-6 in Fig. 5 
20 and shows the reinforcintg body laid between the outer 

and inner portions of the mould for casting the tank half 
shown in Fig* 5. 

Fig. 7 shows a finished filler or absorbent body of 
25 porous material designed to fit into the finished plastic 
tank. The .absorbent body is completely inserted into one 
tank half and only partially into the other tank half. 

Fig. 8 shows an alternative embodiment of the tank halves 
30 and the filler body. 

Fig. 9 shows schematically in section a moulding tool for 
producing the reinforcing bodies of glass-fibre strands 
for the tank. 

35 

The tank in Fig. 1 is composed of two cylindrical halves 
10 , 12, each of which has a bottom 14, 16, respectively. 
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In the joint between the two halves, the end portion 20 , 
which is a male portion, is inserted into the end portion 
22 so that the internal glueing surface 26 of the end 
portion 22 will lie precisely against the external glue- 
5 ing surface of the end portion 20 to thereby achieve 

effective adhesion therebetween to form a glueing joint 
which provides an air-tight seal against the gas under 
pressure in the tank, said pressure being in the range of 
2-60 bars. The glue joint can also absorb substantial 
10 tensile and shearing stresses. 

In order to increase the resistance of the joint to 
external stresses, e.g. in the form of blows, bumbs or 
heating, the joint is provided with a protective sleeve 

15 40, which consists of glass-fibres which have been wound 
in the form of a glass-fibre roving about the joint and 
provide together with a suitable UV-curing plastic an 
insulating protecting sleeve. According to a preferred 
embodiment, the protective sleeve comprises an inner 

20 layer 42 of polyur ethane foam, with a suitable thickness 
of 2 mm and a thin outer cover layer 44 of glass-fibre 
reinforced plastic and with a thickness of about 1 mm. 

Figs. 3 and 4 show the orientation and placement of the 
25 reinforcing strands in the end portion 22 of the female 
part according to the invention. Fig. 3 shows the end 
portion in longitudinal section while Fig. 4 shows the 
same part in cross-section. The conical joint surface 26 
cuts through three different reinforcing layers of 
30 plastic and reinforcing strands. According to the in- 
vention, an outer layer 32 and an inner layer 36 are each 
composed of longitudinal reinforcing strands, while the 
intermediate layer 34 is composed of a number of courses 
of transverse reinforcing strands. The outer layer 32 
35 extends out to the thinnest portion of the end portion 

22. The inner layer 36 terminates, however, in the joint 
surface at the thick portion of the end portion 22. The 
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longitudinal reinforcing strands in the outer layer are 
densely packed in a number of courses, while the 
longitudinal strands in the inner layer 36 are laid in 
flat groups of densely arranged reinforcing strands with 
5 a predetermined space between the groups. This provides 
channel spaces 38 between the groups 37 of densely 
arranged reinforcing strands or roving. 

The groups 37 form flat collections of glass-fibres. The 
10 width of the channels F between the groups is suitably at 
least half of the width E of each group. 

Figs. 5 and 6 show the orientation and placement of the 
reinforcing strands in the end portion 20 of the male 

15 part according to the invention. Fig. 5 shows the end 

portion in longitudinal section, while Fig. 6 shows the 
same portion in cross-section. The conical joint surface 
cuts through three different layers of glass-fibre 
strands, which are enclosed in plastic material. An outer 

20 layer 29 and an inner layer 35 are each composed of 

longitudinal reinforcing strands, while an intermediate 
layer 33 is composed of a number of courses of transverse 
reinforcing strands. The outer layer 29 ends at the joint 
surface in a thicker portion of the end portion 20. The 

25 inner layer 35 extends, however, out to the thinnest 
section of c the end portion 20. The longitud in a l 
reinforcing strands in the inner layer 35 lie densely 
packed in a number of courses while the longitudi n al 
threads in the outer layer 29 form groups 30 of densely 

30 arranged reinforcing strands with a predetermined spacing 
between the groups. This provides channeled spaces 31 
between the spaced groups 30 of densely packed rein- 
forcing strands. In this case as well the spacing between 
the groups is at least equal to half of the width of each 

35 group. 
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Figs. 4 and 6 indicate how the inner and outer mould 
walls A and B, respectively, were disposed in the mould, 
into which the glass-fibre strand reinforcing body C and 
D, respectively, were placed before plastic was injected 
5 into the mould. Plastic injected into the bottom end of 
the mould flows through the channels 31 and 38, respect- 
ively, at relatively high pressure to initially fill out 
the spaces between the strands in the inner layer 36 in 
Pig. 4 and the outer layer 29 in Fig. 6. From there the 
10 plastic flows from the channels essentially radially in 
between the transverse glass-fibre strands in the inter- 
mediate layers 34, 33 and continues radially between the 
longitudinal fibre strands in the layers 32, 35. 

15 Thanks to the channels 38, 31 the plastic will, due to 
its radial flow from the channels, have a shorter path 
for spreading out into the reinforcing body, which in 
turn means that there will be less resistance in 
comparison to previously known reinforcing bodies, which 

20 have a fibre percentage of about 30% by weight. The 

pressure could thus be reduced while still retaining the 
same dispersion of plastic. If one wishes, however, to 
retain the pressure at a relatively high level, this can 
be utilized to overcome the resistance of the greater 

25 percentage of fibres in the reinforcing body according to 
the invention. Tests performed have shown that it is 
possible without difficulty to increase the percentage of 
fibres to about 60% by weight. 

30 Fig. 7 shows the filler body 45 with tank half 10 com- 
pletely in place and tank half 12 partially slipped into 
place. The external dimensions of the body 45 agree 
precisely with the inner dimensions of the respective 
tank halves, and this means that each tank half can be 

35 slipped tightly under the cylindrical lateral surface of 
the body 45 as shown by the arrow, until the conical 
joint surfaces of the end portions 20 and 22 make contact 
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for glueing. The tank is provided with an opening 15 for 
filling and dispensing a fluid. The filler body 45 thus 
completely fills out the entire volume of the tank except 
for the area around the opening where a small gap or slit 
5 a has been left about the opening to increase the evapor- 
ation surface for acetylene when the tank is in its 
vertical position for use, as shown in Fig. 8. The gap is 
about 2 mm about the opening and decreases radially 
outwards. The gap can be partially filled with radial 
10 ribs on the inside of the tank or on the end of the 

filler body in order to take up any axial forces when the 
tank is subjected to impact, i.e. when the vertical tank, 
is dropped from a certain height. 



15 Fig. 8 shows a tank according to the invention equipped 
with a filler body or absorbent body 45 made of a porous 
material which is known per se and which is intended to 
contain acetylene dissolved in acetone in a known manner. 

20 In the preferred embodiment of the filler body according 
to Fig. 8, the filler body 45 has the shape of two 
truncated cones pointed away from each other with a 
common base surface and a cone angle in the range of 
1-7 •. Each tank half 10 and 12 f respectively, has an 

25 internal shape agreeing with the respective cone so that 
the filler body 45 in this case as well fills out the 
entire volume of the tank without any gaps or spaces 
being formed in the boundary between the wall of the tank 
and the filler body, except in the area about the opening 

30 15. The conical shape makes it easier to achieve exact 
fit when assembling the tank and the enclosed filler 
body. A certain amount of elasticity prevents the filler 
body from shrinking after a period of use and giving rise 
to undesirable gaps. 



The male part 10 and the female part 12 are manufactured 
by a method according to the invention. According to this 
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method, first several layers of longitudinal and trans- 
verse glass-fibre strands are built up on a core with the 
aid of a robot, thus forming a reinforcing body of glass- 
fibre strands . The glass-fibre strands building the 
5 reinforcing body are fixed in a known manner relative to 
each other by spraying on a resin powder slurried with 
water, whereafter heating takes place in a known manner 
to bind the glass-fibre strands to each' other to achieve 
a finished reinforcing body. This body is placed in a 
10 mould which is sealed and molten plastic is then pressed 
through the mould gate. The mould is then heated to 50 °C, 
whereupon the plastic sets and the tank half is removed . 
from the mould. 

15 The reinforcing body for the male part 10 has a male end 
20 and is manufactured by winding on a core 50, the 
preforming tool, at least one layer of longitudinal 
reinforcing strands densely arranged. A robot first fixes 
a roving of reinforcing strands on hooking means 56 

20 located near the lower portion of the form. Said roving 
is drawn up along a path 52 on the form until it is in 
level with the upper closed end thereof, whereupon the 
fibre roving is drawn diametrically across said end and 
then downwards along a diametrically opposed path on the 

25 form to be hooked on second hooking means 57, which are 
opposed to the first hooking means and are also located 
near the lower portion of the form. 

One then continues to lay the fibre rovings closely 
30 adjacent to the preceding course and hook the fibre 
rovings on additional hooking means (not shown) , 
repeating the sequence a predetermined number of times 
until a predetermined density between the rovings is 
achieved and the layer of a predetermined number of 
35 roving courses is achieved. A layer of transverse densely 
arranged bundles of fibres is then wound on the layer of 
longitudinal fibres, said layer being wound with a 



WO 92/20954 



PCT/SE92/00347 



12 

number of courses on each other depending on the required 
stress tolerance of the finished tank. On top of this 
layer of transverse fibres, there is finally wound with 
the sane procedure as in the previously wound inner layer 
5 an outer layer of longitudinal fibre rovings, which are 
collected in groups of densely arranged fibre rovings 
with a predetermined space between the groups so that 
channel-shaped spaces are formed between them. The female 
part 12 with the end 22 is made in a corresponding manner 
10 but in the reversed order, i.e. the layer with channel 
forming longitudinal groups of fibre rovings is wound 
first, and thereafter the transverse layer and finally 
the layer with longitudinal reinforcing strands, wound 
closely to each other in a number of courses. 

15 

By making the reinforcing body of the male part and the 
f emal e part as described above, there is obtained after 
casting and curing a male part, the reinforcement of 
which for absorbing axial forces is located essentially 

20 in the layer closest to the interior, and a female part, 
the reinforcement of which for absorbing axial forces is 
located essentially in the layer closest to the exterior. 
The cast male and female parts are then finished by 
cutting off the protruding glass-fibre reinforcing 

25 strands from the open ends, whereafter the end portion 20 
of the male part is conically bevelled with a cone angle 
a and the end portion 22 of the female part is bevelled 
to a corresponding inner cone angle a. The two halves can 
now be joined together to form a tank by applying 

30 adhesive to the joint surfaces 24, 26, which due to the 
simple bevelling can be easily moved into contact with 
each other. 

The joint is then provided with the heat insulating and 
35 impact protecting sleeve 40 comprising polyurethane foam, 
which, for example in the form of a 2 mm thick strip 42 
has been wound around the joint. The strip 42 is then 
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covered by a covering layer 44 of fibre reinforced 
plastic which can consist of reinforcing strands, such as 
glass-fibre strands, wound about the joint together with 
a suitable UV-curing plastic to provide the stiff cover- 
5 ing layer 44. 

t 

The apparatus for manufacturing the reinforcing bodies 
included in the tank comprises a winding robot (not 
shown) with feeder nozzles for feeding glass-fibre 

10 rovings, a preshaping form 50, a spray head for spraying 
meltable resin powder slurried in water and a heat 
chamber (not shown) for heat treating a finished 
reinforcing body. The preshaping form 50 has a vertical 
cylinder 52 on the upper angular end of which a bowl- 

15 shaped cap 54 rests. The cap is connected to a pneumatic 
cylinder 60, thus making it possible to raise and lower 
the cap 54 in the direction of the double arrow to faci- 
litate removal of a finished reinforcing body. At the 
bottom of the form there is an additional pneumatic 

20 cylinder 58 for retracting or extending through openings 
in the wall of the form, hingedly fixed hooking means 56, 
57, e.g. steel wires such as bicycle spokes. The fixing 
points of the hooking means can thus be raised or lowered 
in the directions of the smaller double arrow. Each 

25 cylinder is operated via pressure lines connected to 
corresponding pneumatic connections 62. 

When a reinforcing body is to be wound, the piston rods 
of the two pneumatic cylinders 58, 60 are retracted. Thus 

30 the cap 54 will rest on the upper angular end of the 

cylinder 52 and form together with the cylinder a core 
for winding a reinforcing body for a male part or a 
female part. The ends of the hooking means 56, 57 hinged 
to the piston rod of the cylinder 58 are thus in their 

35 lowermost position. In this position, the ends of the 

means extend a predetermined distance outside the lower 
cylindrical wall portion of the form 50. The fibre 
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rovings to be wound into a reinforcing body are hooked 
onto the hooking means and are drawn up and over the core 
as described previously. After the reinforcing body has 
been wound and fixed by spraying resin powder slurried in 
5 water followed by heat setting, the finished reinforcing 
body is to be removed from the form. Compressed air is 
therefore sent to the pressure side of the cylinder 58 to 
press the piston rod out and the ends of the hooking 
means 56, 57 hinged to the piston rod will assume their 

10 uttermost position and the protruding ends of the means 

will be pulled in through the openings in the cylindrical 
wall of the form 50. By directing compressed air to the . 
connection 62 which is joined to the cylinder 60, the 
piston rod is pressed out lifting the cap 54 from the 

15 upper edge of the cylinder. The finished reinforcing body 
is thus lifted up by the cap 54 so that it is displaced a 
corresponding distance and can be lifted off the form 50 
with the aid of a conventional gripping means and be 
placed in storage or be further treated directly by 

20 trimming the end and grinding the respective conical 
joint surface for subsequent placement in the casting 
mould for casting a tank half. 
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CIAIMS 

1. Plastic tank reinforced with glass-fibres or 
corresponding reinforcing filaments, and composed of two 
preferably cylindrical tank halves, each having a bottom, 
one of said bottoms having a connecting opening, the open 

5 ends of said tank halves being conically bevelled and 

inserted into each other as a male part in a female part 
and held together by an adhesive, said tank halves having 
outer and inner layers containing essentially longitud- 
inal reinforcing strands and an intermediate layer 

10 containing essentially transverse reinforcing strands, 
the inner layer of the male part containing a layer of 
densely arranged reinforcing strands in a number of 
courses of flat-lying rovings, the outer layer of said 
female part containing a layer of densely arranged 

15 reinforcing strands in a number of courses of flat-lying 
rovings, and said cone angle in the conical joint being 
in the interval 2-10°, preferably about 3 # , char- 
acterized in that the outer layer (29) of the 
male part (20) and the inner layer (36) of the female 

20 part (22) comprise reinforcing strands in flat-lying 
rovings forming groups (30, 37) with a predetermined 
lateral spacing (F) between the groups to form channels 
(31, 38), On which plastic has been introduced during 
casting of the respective tank half (10, 12) to 

25 facilitate dispersion of the plastic between the 
reinforcing strands in the respective tank half. 

2. Plastic tank according to Claim 1, charact- 
erized in that the groups (30, 37) have essentially 

30 the same lateral width (B), and that the spacing (F) 
between the groups is at least equal to half of said 
width. 

3. Plastic tank according to Claim 1 and/or 2, 
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characterized in that the tank comprises a 
porous filler or absorbent body (45) for acetylene 
dissolved in acetone for tapping acetylene through the 
connecting opening (15) at one end of the tank, that the 
5 absorbent body (45) is prefabricated with the same shape 
as the inner shape of the tank, that the respective tank 
half (10, 12) is slipped onto the finished absorbent body 
(45) and that the container halves (10, 12) are moved 
together and joined to each other at the end portions 
10 (20, 22). 

4. Plastic tank according to Claim 3, charact- 
erized in that the tank halves (10, 12) are cast 
with the aid of a mould (50) which is produced with a 

15 finished absorbent body (45) as a core in order that the 
absorbent body (45) will exactly fill out the space in 
the finished tank. 

5. Plastic tank according to one or more of Claims 3-4, 
20 characterized in that the absorbent body 

(45) is slightly conical from the centre out towards the 
ends, and that the tank halves (10, 12) have a corre- 
sponding conical shape to provide a sealing contact 
between the absorbent body (45) and the inside of the 
25 tank (10, 12). 

6. Plastic tank according to one or more of Claims 3-5, 
characterized in that the absorbent body 
(45) and the tank (10, 12) are made in such a m a nn e r that 

30 a residual space or gap (a) is provided in the area about 
the connecting opening (15) of the tank, in order to 
increase the surface of the absorbent body (45) from 
which the acetylene gas leaves. 

35 7. Plastic tank according to one or more of Claims 3-6, 
characterized in that the tank (10, 12) or 
the absorbent body (5) at the end (14) located near the 
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connecting opening (15) is provided with radially 
extending ribs or the like which are disposed in the gap 
between the tank and the absorbent body and form flow-out 
channels opening at the connecting opening of the tank. 

5 

8. Method of making a reinforcing body of fibre strands 
for insertion in a casting mould for casting of a fibre- 
reinforced cylinder with one end closed to be included in 
a plastic tank according to one or more of the preceding 

10 Claims, said reinforcing body being built up with its 
open end facing downwards on a preshaping form, by 
several layers of both longitudinal and transverse 
reinforcing fiber strands being wound on the form, 
whereupon the reinforcing strands of the reinforcing body 

15 are sprayed with a meltable resin powder, which after 
heat treatment bonds the reinforcing strands to each 
other so that a pre- fabricated reinforcing body is 
formed, characterized by the following 
steps i 

20 the reinforcing body (D) for casting a cylinder (10), the 
open end of which is made as a male end (20), is built up 
by first winding at least one layer (35) of longitudinal 
reinforcing strands closely adjacent to each other on the 
pre-shaping form (50), that at least one layer (33) of 

25 transverse reinforcing strands is then wound closely 

adjacent to each other on the longitudinal reinforcement 
consisting of one or more layers (35), that an additional 
layer (29) of longitudinal reinforcing strands is then 
wound on the transverse reinforcement consisting of one 

30 or more layers (33), said longitudinal reinforcing 

strands being collected in groups (30) of densely lying 
reinforcing strands with a pre-determined spacing (F) 
between the groups so that channel-shaped spaces (31) are 
formed, 

35 the reinforcing body (C) for casting of a cylinder (12), 
the open end of which is to be formed as a female end 
(22), is built up by first winding a layer (36) of 
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longitudinal reinforcing strands on the pre-shaping form 
(50) , said longitudinal reinforcing strands being 
collected into groups (37) of densely lying reinforcing 
strands with a pre-determined spacing (F) between the 
5 groups , so that channel-shaped spaces (38) are formed, 
and at least one layer (34) of transverse reinforcing 
strands is wound closely adjacent to each other on the 
groups (37) of densely lying longitudinal reinforcing 
strands, at least one additional layer (32) of 
10 longitudinal reinforcing strands being wound closely 
adjacent to each other on the transverse reinforcement 
formed of one or more layers (34). 

9. Method of achieving a reinforcing body according to 
15 Claim 8, characterized in that a roving of 

the longitudinal reinforcing strands to be included in 
the first layer (35, 36) is fixed in hooking means (56, 
57) near the lower portion of the form (50), and is then 
drawn upwards parallel to one longitudinal side (52) of 

20 the form to its upper end (54), whereafter the 

reinforcing strands are drawn diametrically across this 
upper end and then downwards parallel to an opposite 
longitudinal side of the form (50) and on this side near 
the lower portion of the form are fixed in opposing means 

25 (56, 57), whereupon a new roving of reinforcing strands 
are wound in the opposite direction closely adjacent to 
the already wound roving, said process being repeated 
until the predetermined density of windings is achieved 
and/or a predetermined number of courses of windings is 

30 achieved. 

10. Apparatus for carrying out the method according to 
Clairo 8 and/or 9 for producing a reinforcing body of 
fibre strands for insertion in a mould for casting a 

35 fibre-reinforced cylinder with one end closed, comprising 
a winding robot with feeder nozzles for feeding fibre 
rovings , a pre-shaping form on which a male part or a 
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female part is pre- shaped, a plastic sprayer for spraying 
thermo-setting resin powder and a heat chamber for 
setting a finished pre-shaped part, character- 
ized in that the pre-shaping form (50) has a core 
5 comprising a vertical cylinder (52) , on the upper annular 
end of which there rests a bowl-shaped cap (54), which 
can be raised and lowered vertically, that the cylinder 
(52) close to its lower end has retractable and 
extendable hooking means (56, 57) hinged to a pneumatic 
10 cylinder (58), and arranged along the circumference of 

the cylinder, that the cap (54) is joined to a pneumatic 
cylinder (60), and that both the means (56, 57) and the 
cap (54) can each be moved by the respective cylinder 
(58) and (60). 
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